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DNA-free division
 
n page 993, Bucciarelli et al. report the first evidence 
that chromosomes are not always necessary for proper 
spindle assembly and cell division.
The authors stumbled upon chromosome-independent cell 
division during a screen for meiosis mutants in 
 
Drosophila
 
. 
Two of the mutants they identified, 
 
fusolo
 
 and 
 
solofuso
 
, had 
chromosome segregation defects that led to secondary spermato-
cytes lacking chromosomes. Nonetheless, these male germ cells 
constructed normal centrosome-nucleated astral arrays and a 
typical central spindle, appropriately containing the cell cleavage 
protein Aurora B. A contractile ring including the usual 
components of the cytokinetic apparatus (such as F-actin and 
myosin II) formed around the midzone in the mutants, and 
cytokinesis progressed as in wild-type cells.
Unlike in fly spermatocytes, in all other systems studied so 
far, including fly and frog embryonic cells and mouse female 
gametes, spindle formation and progression to telophase is 
blocked in the absence of chromosomes. The authors of the 
current study can only speculate about what gives fly meiosis 
this unique twist. Perhaps a chromosome-independent division 
apparatus was a response to the particularly high ratio of 
microtubules to DNA in fly male meiotic spindles. Or possibly, 
as more cell types are examined, chromosome-free cytokinesis 
will be found in other systems. Either way, the findings indicate that the high concen-
trations of RanGTP found at chromosomes are not always necessary for spindle 
formation and progression to telophase, and that the interaction of microtubules 
emanating from two opposing asters might sometimes be enough.
 
 
 
 
O
DNA (blue) is not es-
sential (right) for nor-
mal spindle assembly 
and division (top to bot-
tom) in fly germ cells.
 
Mitochondria 
sensitive to ER 
Ca
 
2
 
 
 
 stores
 
he endoplasmic reticulum (ER) 
converses with mitochondria 
during apoptosis, as reported on page 
1115. The article by Breckenridge et 
al. identifies Ca21 as an interorganel-
lar signal that sensitizes mitochondria 
to death-inducing injuries.
The link 
between ER-
associated 
events and 
mitochondrial 
remodeling 
during cell 
death lies in 
the BAP31 
protein, an 
integral ER 
membrane protein that is a target of 
caspase-8. Previous studies indicated 
that full-length BAP31 inhibits 
mitochondrial release of cyt 
 
c
 
 during 
apoptosis, whereas overexpression of 
BAP31’s caspase cleavage product, 
p20, induces cell death. The current 
study demonstrates that p20 exerts its 
apoptosis-inducing activity from the 
ER by inducing mitochondrial fission.
ER and mitochondria were found 
to communicate through an exchange 
of Ca
 
2
 
 
 
. Expression of p20 induced 
Ca
 
2
 
 
 
 release from the ER and near 
simultaneous Ca
 
2
 
 
 
 uptake into the 
mitochondria. The high mitochondrial 
Ca
 
2
 
 
 
 levels recruited a dynamin-
related protein called Drp1, which is 
known to effect fission. The resulting 
fragmentation sensitized mitochondria 
to downstream caspase-8 activities that 
cause cyt 
 
c
 
 release. Compared with 
caspase-8 action alone, the addition of 
p20 increased cyt 
 
c
 
 release several fold 
in vivo. Although isolated mitochondria 
readily release cyt 
 
c
 
 in response to 
caspase signals alone, mitochondria 
in intact cells may have structural 
differences that require priming by 
Drp1 for efficient release of cyt 
 
c
 
.
 
 
 
 
T
Cleavage of BAP31 
causes mitochondria 
(red) to take up ER-
released Ca
2  and then 
recruit Drp1 (green).
 
Deacetylase undoes DNA damage
 
n article on page 1017 by Kao et al. connects histone modifying enzymes with 
double-stranded DNA repair mechanisms. The combination suggests a one–two 
punch that may improve a current cancer treatment.
After DNA damage caused by irradiation, various proteins accumulate at nuclear 
foci, where they recognize and repair double-stranded DNA breaks. Kao and colleagues 
found that, in human cells, some early forming foci contain the histone deacetylase 
HDAC4. The HDAC4 foci disappeared as DNA was repaired in cells competent for 
repair. However, in repair-impaired cells, HDAC4 foci persisted, suggesting that 
they may be a marker for strand breaks.
HDAC4 foci in irradiated cells also contained the 
p53-binding protein 53BP1, which was recently 
implicated in maintaining DNA damage–induced S 
and G2 checkpoints. Depletion of HDAC4 by RNA 
interference caused the loss of 53BP1. HDAC-
depleted cells were highly sensitive to radiation and 
were unable to maintain the G2 checkpoint, probably 
as a result of losing 53BP1.
HDAC inhibitors as single agent anticancer treat-
ments have shown some promise in clinical trials. 
The results of Kao et al. suggest that HDAC inhibitors 
may be more effective when used in combination with DNA-damaging agents, as 
they may prevent subsequent repair mechanisms. 
 
 
A
HDAC4 (green) and 53BP1 
(red) colocalize in nuclear foci 
upon DNA damage.
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